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Drug Interactions of Ibuprofen and Prednisolone in Antiinflammatory

and Antipyretic Effects

Abstract—The authors investigated drug interaction of ibuprofen and prednisolone in antiinflammatory and
antipyretic activities. We have found significant differences of the antiinflammatory and antipyretic activities
between single and concurrent administration of ibuprofen and prednisolone, using Sprague-Dawley Strain
rats, carrageenin as a phlogistic agent and brewer’s yeast as a fever inducing agent. 1) Ibuprofen(20mg/kg) was
administered to the rats orally and resulted in significant reduction of (31.70%,) the swelling of rat paw
induced by carrageenin, 2) prednisolone (9mg/kg) showed significant reduction of (45.76%) the swelling, 3)
concurrent administration of ibuprofen (20mg/kg) and prednisolone (9mg/kg) also reduced (57.40%) the
swelling. In ibuprofen (125mg/kg) administration, the inhibition rate of edema was 39.329%; and in prednisolo-
ne (Img/kg) administration, the rate was 39.04 9. In concurrent administration of ibuprofen (125mg/kg) and
prednisolone (1mg/kg), the inhibition rate of edema was 63.09 %;. Concurrent administration of ibuprofen and
prednisolone showed more anti-inflammatory effects than single administration of ibuprofen and prednisolone
respectively. Prednisolone itself did not show antipyretic effect, but concurrent administration of ibuprofen and

prednisolone showed more antipyretic effects than ibuprofen single administratron.
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carrageenin-induced rat paw edemaol] {3l #Esol 4] phenyl butazoner.t} U535 HWAE o] H
EE T 197047 Swingle!? 452 aspirind} 7H-S I steroidtl: {42} hydrocortisone: 9]
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IR RS SRS 9L M, s vk
B B 5 &
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0.049% = 0.36% prednisolone(ﬁ%%,ﬁ,)
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prednisolone&- i 200gu}t 0.5ml o= $RELSg o #HRR] = 1% CMC-Na Fwar

- RIS T, BRI L] rate] @ B3 5ube] 3-3]E Harris & Spencer?] kol ot
E} FESFF T, Folo] jnsH 54 short-term inflammatory model¢] carrageenin 0.1mlS- ¥
g A S kel IR 2, carrageenin WA 3, 4RI thA] rat] 9 2F 3o
23 % WEs

FHES) Bine AR AT el 9] (A9} EgkE ko] Ko (B)oke] ol HIL 4T
npel frjetel Al skl oh

hal
(i}

n_To poe]

B-A
A
VREEAIHRIAS S SIS PR NG (Eo) I SEApELERTe] IER A (B F) %5 HEi Ik

festel HAHRE e,

Edema % (E) = X 100

Ec-Et
Ec

Inhibition % = % 100
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Table I — Inhibition of carrageenin~induced edema in rat paw by orally administered anti-inflammatory
drugs alone or in combination.

Drugs Oral Dose Edema (%) Inhibition of
(mg/kg) edema (%
19, CMC-Na — 79.184:1.234(6)° —
Ibuprofen 20 54.334-1.33 (6) 31.70+0.17«4
Prednisolone 9 42.83:+0.54 (6) 457640434
Ibuprofen - 20+9 33.772:0.72 (6) 57.404£0.48¢
prednisolone

a: Mean+S. E.

b : Parentheses indicate number of rats.

¢ : Statistically highly significant difference from carrageenin treated rats (P<{0.01)

d ¢ Statistically highly significant difference from results with ibuprofen plus prednisolone (P<0.01)

197 CMC-Nag ol gk Haare] BB ngs-2 79.189% 0] $let.

Ibuprofen Q-5-%-of -2 yRRRIEINZR0] 54.33% 24 iNie] Hebe] 31.70% 9] SR _ =
B¢l 3, prednisolone SiBMYELAL-O yPIE A0l 4283964 BNl IEsbel 4576921 R
PRGNS vhebu ol o),

Ibuprofen} prednisoloneﬁ’] OF AL BLRES IR o] 33.7790 A $H el fraled 57.409)
o] VRREITHIS el vk, <5 Ibuprofen 3 prednisolone®] Il Hd e s] )Uﬂ&"rﬁ iF 24 ¥
,lvfss:"ﬂ:os seabed JRIRS 1A ISHR e (Table 1),

TR O 1 6 ;L, g B8 feibs] e Jbuprofenl’} prednisolone?] (i FI £ LA fF
»S; 1buprofem}— prednisolone My L oF Fal B o ATTRMESl = Hpsis Aol gl el

2) Tbuprofen 125mg/kg ™ prednisolone lmg/kg?] %k 5 _er OF A B &hER -

19% CMC-Naf Fo gk WS @R ME-R 79.18% o] olvh, Ibuprofen SR ELFEE ir"'i”ﬁ
Wingio] 48.24% A HHANE] Hislo] 39.329% 9 FEEMIHIE vIEl 9l prednisolone T
B2 i BEg nzse] 48.309 A SRR Hesle] 39.049% 9] VREEIIHIE Yer ook

Ibuprofen=} prednisolone®] {If FFFFLTEL VRIEIR INZR0] 28.66% A4 EHIZ o] [18)<e] 63.09%

Table I —Inhibition of carrageenin~induced edema in rat paw by orally administered anti-inflammatory
drugs alone or in combination.

Drugs Oral dose Edema (%) Inhibition of
(mg/kg) edema (%)
1% CMC-Na — 79.18 4+ 1.25(6)> —
Ibuprofen 125 48.24-+1.25 (6) 36.32+4-0.84¢4
Prednisolone 1 48.30-+0.99 (6) 39.04 4-0.6654
Ibuprofen —+ 12541 28.66+0.53 (5) 63.09£0.24¢
prednisolone

a: Mean*S. E.

b : Parentheses indicate number of rats.

¢ : Statistically highly significant difference from carrageenin treated rats (P<0.01)

d : Statistically highly significant difference from results with ibuprofen plus prednisolone (P<0.01)
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Fig. 1,—Changes in rectal temperature of rats after each antipyretic drugs are administered. Brewer's yeast is
used as a fever inducing substance.

Table IiT—Effects of ibuprofen, prednisolone and their combination on rat’s rectal temperature induced with
brewer’s yeast.

Drugs MNumber of rats 414 0 1/2 1 115 2 214 3
1% CMC-Na 5 3693 38.41 38.683 38.59 3843 38.26 38.05 37.90
+0.10 +0.24 +£0.06 +0.16 4012 +008 011 40.23
Tbuprofen(125mg/kg) 5 37.29  38.58 380 37,49  37.38 3729 3725  37.24
+0.09 4015 +0.00 *+009 +008 +£009 +0.07 ==0.06
Prednisolone(Img/kg) 5 37.09 3846 3840 38.29 382 3788 3738  37.33
+0.09 +0.08 008 F0.13 +0.05 +0.06 +0.03 0.08
Ibuprofen(125mg/kg) -+ 37.32 3847  37.58 3698  36.87¢ 36.62c 36.37° 36.36¢
prednisolene(1mg/kg) 4 £0.09 +0.11 +0.22 -+0.07 -0.05 =+0.05 +0.07 +0.21

—414 : Time which brewer’s yeast is administered. Four and half hours later temperature is measured.
a: Mean£S. E.

b : Statistically significant difference from brewer’s yeast treated rats (P<0.05)

c : Statistically highly significant difference from brewer’s yeast treated rats (P<0.01)

d : Statistically significant difference from results with ibuprofen plus prednisolone (P<0.05)

o] EHHE vebigleh, 3 ibuprofen ' prednisolone®| BBHBRETF GHTKEA =5 #
Wigfel Hoshol RS HREMEA Mksl g o (Table II).
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EEEREES OFRRENY MRS HEkd 24 ibuprofens} prednisolone®] ff F#FELEE
o ibuprofen = prednisolone?] BUBHYEFEN T} B 5 FAEMAE IHDHES Y

BB —4% L9 rato] Brewer’s yeastE R Hla}s 4R 30434 (—4.5)¢] 1°C LI LER
BEESL A ratehe AEEl & 84S #ELskgl ok

1buprofen 125mg/kg 3 prednisolone 1mg/kg®| Of HEEEEY ibuprofen FGEYEHA(-S 3E4H
§l 3045 #HEE HEMSE ey RE el on prednisolone BUBEYBRF-S AREMU S WAL
S A X3 o (Table 1ID).

P ERES ORI ELEES] ARah R ERE HES x9 ibuprofen 3 prednisoloned] ff
FIPrEREL-S prednisolone BUBBYERBFN T} SEGHRS; B =A dexierd 305 #YEH =
seyol] AFEpke] 919, ibuprofen BIMHEREES sk 1507 #FE AEMIE EZRE
4 9l 9 ok (Table 111, Fig. 1).

£ =

Carrageenin-2 marine alga Chondrus crispus(Irish sea moss) & HE i3l sulfated polygala-
ctosez A Aol SEEEL Ll 12| polysaccharide®] {R&4pe] v, Kappagt lambda®] 2 fraction®.
T FERE 9 o] 2 fractionss KAEFHTEC] 40T M-S lambda fractiono 2 83 A TP, SUE
=gp50. 27}x] modelz F¥E 4 9lom long-term inflammation¥} short-term inflammation®]
A0t} {3 adjuvant induced arthritisE ukelm] M2 heat-killed Mycobacterium bu-
tyricumS- {§i18F9] 35 lymph nodeol A % 535 &= A ALAlff (macrophage) 9t #kE2Ek (lymphocyte)
7} 2 feto] Folote Ao m AR BE-S RAK L4k 14Rtel kel i#ehH short-
term inflammation 2.t} £ T human arthritise] 7FZFeb®, #hE = AR 2 4] carrageening- {iff
A5} neutrophilic polymorphonuclear leucocyte (I7-ehi: WM BIME) 7 RIEF ] Hoi3)
© Ao oAAL FES FAHE EEHE 3~SERIAC] REel et Carrageenine] K3
JEEFEBIS 2 (biphase) & 1HE 4 glvh,  H11JfI(Ist phase) = RS WA 15RIZEA o]
# 2 J1(2nd phase)3= LFHISE 381717 o) ok, ALBkol A ibuprofen 20mg/kgd HHLY 2 =
EEEE RS 31.70% 01" prednisolone 9mg/kg S HEI & = BEEMAFHDR= 45.76 % °] A=
4] ibuprofens} prednisoloned ff I HE & = FHHEMHZRE 57.40% 24 MR doikk
57, ibuprofen 125mg/kgS HrELE & = VRHEIGIZRE 39.329 0w prednisolone 1mg/kgS- #
g1s) ou FIEMEIAES 39.049%¢] 9=+ ibuprofens} prednisolone {f FIH:HLE= 63.09% 24|
FFRAN e nteh, 26 LIRS HARE DG ol E  SEWANIEIN FF MEIT el
ks m gloiie ol & Hi&el A HERS FEE frAstel Ew Ik steroidif: AR 2f
PLE fHER) = o] B FHES K4 NURKESA Ibste] B FiBhe]l gl IF steroidf: 2t
steroidbl: 2475 PERRFO) = WA R} WiRRI Tt Al vk, Brewer's yeastE [ THEAEH #8
o] R AL yeast?E BAEE S A 2 #fLol leucocyter} L2ES 3 o] ¢ leuco-
cyte pyrogeno] FRFEffho. = = o] o] pyrogeno] blood brain barriers- {Z#Este] £ 7} ther-
mostat®] FEHEHEES &3 Fr] #Eo] Y, Ratel gle]Al hyperthermia: 43} SeiEif#e] &
ghma A el Bigolm® 2 449 ohE 2uny K S AmBREe] sk, €3 % 24
Wo] sk, =3 D BB B Aol obF WAAA @ v & HEBIA
ibuprofen 125mg/kg¥} prednisolone 1mg/kgd #rBigl &= prednisolone FfEnto &= MHZHR
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Ibuprofens} prednisolone®] ifj%, MEHRE FIEN & K

1. Ibuprofen 20mg/kgS #yEas) o= BEIEIZ} 31.7%, prednisolone 9mg/kgS HrELF & =
FEMEE 45.76% 07 Frbx] S OHREY S ST 574% 24 BER RS 1L
gotel MnshER7E At

2. ITbuprofen 125mg/kgS- #yE8a8) Sl iRIEIMEI7} 39.329, prednisolone 1mg/kgS- FrHg S
FIEME S 39.04%0) 7] Frbx] 4 pHARRY SN EEIHE 63.09% 24 BEEHENt
st Mg R e

3. Ibuprofen 125mg/kg BEEErERAESF ibuprofen 125mg/kg=} prednisolone 1mg/kg {}f Fj# BLEE

= %S AR 2l e} prednisolone 1mg/kg FEIBHELEING = MEEVENRIT K355kt
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